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<&.m%m> 

^mnmmmt vx^mttxy yj^nr^jv^jvy^^^mMW^m^. 

fe*5 «t i> y fr* n * =f-i\r7. ;u y =./vmmVf<» £/8 V * h fi 3 y J^Hr n * 
/U- 3-77/ - 4 ~ b D 7/l^t d ^ f ;^;U7 x-yut'7 7'- ^¥^t-^i" 

jfi¥^y 7/i/tn7^ J f/i/^/i'7x=yi'l > h y t 7 /^^- p / ^/u^/vy cc 
(CF,S), i?7^o^f;^^7i=/i/S (CF 2 HS) %^-t&ik& 

t , 7y-«ft (#HB8 62-228065 ^2tfSL #^Bg 6 3-3 
1 6 7 7 1 #-&«L 4#H§¥ 3 - 1 1 8 3 6 9 ^AWc, TO¥ 10-338676 

fi^i^Ji isXftmx-h*) , ^r^^y 7/i/tB7/^;^/i/7i=^ 

S>»A&. h y 7;i/tn ^ f^^;U7 x=;i/ifc it/^^^t o ^ f ;U7 x 

jKP 7/i/^o7;i'= 3 f;M;i'7x-/i'i, 0ilx.ff* h!J7^tn^f^/V7x 
jgg!#j>5£& Aft £ UTIi, h!/7;^o^/W/i'7x-/^n!l K£ 
fflV^Tjft (#fF2 6 6 9 5 3 8 &tohtlX^Z&. WMt ITfffl^ 

F y 7;>tP^f;M;i/7x=^[: ±3*;&ttl&£J& (Synthesis, 1975, 
721). *s/y yit* y £ Af-<t5:*M3&&J£ (J.Fluorine.Cheiu., 
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1997, 169) ^^tt-o^^ fcj&t&,M*3LM#}fcmmirzz. tammt^^m 

ft<&fcfcfc#ttfcSC&/B*>;h,-cv>3. frtt&fSMfc\z £ <9 i?7/U7 

/U7 ^-jumzm>A-rz>jj&i>*abz%x\<^ a titz-tt, f-xi/T-r-bit&m 

|:M)7/^p^ ^-/u f> y ^ f/w>7y«:^ $ (Tetrahedron Lett., 

1997,65) asfcibih/ri^sas* juts-* u-cfiffi^tts h y 7^*0^ ^ h y * 

fctxtf. «Ffffg2 7 4 6 7 0 7^«l^tt. h y ^AioiO* 

iBlifl*©a»ft;JK3t£;BV\ V7)V7j K^AP>r>itHJ7/l/tn^f/^K 

mVtW,2 7 4 6 7 0 7#&«lfcfi x ^P^'Wfc h y 7^P^f-/Ui L 
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ktfkHbthX^Z* G.I.Moore, J.Org.Chera., 1979 44 

jrut'ffr) ^^7 ^ K^b-o^T'^, (i>7;^n^f;l/) -X/l^^ 

KHU -^S^* }\<D-79 ><DiM.k ? n p v=7/UxJ-a ^ ^ ^^^^W^^tKTk 

LIN, N-i?^f/^;^7 5 K (^T TDMFJ <tl0&|2i-5) ^m^^t^L 
fc 5 IK ^(O |rJ XtfS* 45 p> fix V ^<5 o 

7/^D7M/W;i'7 ^ li^i^ I|g#)l£&ffl L-^1-V^g£ 

J: 9 @^J<D7^°y ^/i^PT^/^/i^^^ft^btLSr ££JL{iiU % 1 

is^X, &&MI&kLXT/i<^-/uk7koU&m&ZRli<^Z-kfc£i9^ gift<7> 
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< ?g SrH^ 6 * ©fg £>7£fi > 
R"-S-S-R 12 (1) 

*M Vfn \£)V*?7.)V7 4 h\ v^-n-Zf;^/!'?^ h\ 5>- s e c-Zf?- 
iW^jvy 4 h\ y7f/l/^7yl/7^ h\ v?- t e r t-/f;u^;i'7>f 
Kv ^-n-7$/US?^7-f h\ -^y7^^^7^ h\ 5>- t e r t - 
T %. }\s*J?*t\'~7 -4 h\ v'-n-^T'f;^^^ K\ S?— t e r t-xf^^Vl' 
^jTsfry 4 h\ i>-n-r^l'y7/l'7^ H\ 7- t e r t - fls? 
4 h\ 7J);^;i/7^ K % 2-t Kn ^-5/31^/1^^/1^7 h\ 5/*?5>\ 
j.^)V7*xi \f)V^7^}V7 4 h\ 5*5^ P^VA'i?^A'7-f h\ i/^$-7*V^~ 
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7^K, p — M> /U^yU7-f h\ 2, 2' -S?f-^-^-7^V^ 4--fn7 
h\ 2, 2' ~i??-*$:.%mm, 2, 2' -VfitT-W^ 

2, 2' -mfy^y, 4, 4' -s?7-3j-tr!J 6, 6' 

1, 2-v^T^, trans-1, 2-^f7>-4, 5 /K 
.^7!I^^7^K, 2, 2' -v^^tf* (^yyf7/-^) ftiftf* 

^/i/7^ Kaxii, ff*L<fi-«* (l) WTR u iR u O'>4< 
£L<te-«; (2) *fc»i-jttS; (3) -e^^tbSm-^Ti^tf e>tv5o 



R 1 7kSfjlH\ C 1 ~C 4 07^/l^S*fcl4C 2 ~C 5 07^1^*^ 
If /US, n-^f/H, /fy7^I, sec-7« t-y^/Ufi^C 




(2) 
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^vi^/M?— /^£ x -Yy^f^/w^^^i, s e c -^^vi^^/ft'^/i^ t 

/a^i, n-^f/Vl, ^fy^f/H, sec-/« t _y^g^ 

R^iTKStjjf^ Tk^S, Cl~C4©7/^I ( C1~C40ap7;^;V 
g N Cl~C4©7/V3drv'S % g^$ixTV>Tt> i^7xy ^^S, Cl~C 
4<D/^□T/^='=¥v'S, C 1 ~C 4 ©7;^^^;i-7i^/uS, C 1~C4W7 

J^Ty-^S^fcte^xnTy-^S^-fo R 3 HT, 0tl<ttfjft$*i 

x\^x t> j^t y — ^s*fci±^x pry -/l^^j^tK l < ht 




V 



ra 



m 




R 4 li, C 1 - C4©7^^S N C 1 ~C 4<D^D T^^S, C 1~C4© 
T^=*v'Ss Wl&ZtlX^Xt iV^^/^->S % Cl~C4©A0 7/l/ndf 
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iXg, C 1 ~C 4 ©7/l'^l'^A'7 x=/VS, Cl~C4©7/^/^/l'7^^ 

mfi, 0, l^fcfi2^1~ 0 
^p<?Vj^T-g|&$tLfc^ifjg^£^U L<tei£SfM-?-e§if&£;ft, 

ntt, 0 N 1 £ fcfi 2 SttfU L< ft 1 £^1",, 
on-4-MJ7/i'tP^f;L'7x^) — 3 -^7/i^/^= h y /u— 5 - (f^v 5 



^fot>(Di/XjU-7 j Ffi--f by ?A^^7-f K (Na 2 S 2 ) ir^^S/S. 

(4) -t-3?£tl5„ 

R 21 -X 2 (4) 




(3) 
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©7/^;uS©^iiij: N ^L<ttl~20, J; t) £P£ L<(ii~l 0, 

*^©— lfP^7y^0^--effi^$tiTV^^y 7;u^-p T/i^/uS^W 

ft-fb h y 3 7ftMJ7/i/tn^f;K ^-fb^^* 7;M"P ^ 

^"P7Pt°/K ^{b^T'^/i^n t'/K 3 ^fb^T^ 7;^n 7n fc'/K 
j|ft/t7/l/*B7*f/K ■Iftyf7/l'tD7f;K 3 7^/^7/^0 7*^ 
ilfb^—7/^P-O^K £fb'<— 3 7ft^7/i/*n^ 
^5vK ifi'fk^— 1Mb'*— :7/M-P^3r:WK 3 ^-fb-^— 7 
^tP^^r->/K &-fb^— JHb'<— ^/M-p^T^/K 3^7 

fty*— 7/M-p^:/^k ^aXb'-^^/i^p^^vK ^fb^-^/M-p;*-^ 
/K 3 7fb^-7;^P^-^^K Ift^7/>tP7=/K Hfb^-^/i^-p 

p Kx->/K a 7{b^-:7/M-p Kfv'/Vf^^if btbo 0 L< ti*£{b h U 
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vfyit b V yj^m^^-ju^m^bti, L< it^kik b y y^-^u^^- 

/u&kTls b y t^/vX'h'O . L< l±3 <7{k b V 7/i>*n 

7;^P7M/KD^lli 1 v^/i^.f KkiftU i§^2^ 

SWT) -efc5 0 7 iviruT )V*jvttMWdm, 

i7x;V7 -i b* t^n>fy\kjfsy 7 iviru Tiv^jvt <£>K/fc£r t K7v^y©*# 
SW±T'fe'9 v ii^l O^^i^T t< «4^^^^J^TT?S!)S 0 fcK 

^wtn&s^ y ^^tk*^7 y ? a. fcmiku y ^ y^mt-r 
hy^^s y >-m*m-* v y^t£t<Dmm^.mm^M7r^ti^^. &-£l<i$ 
Siiii, £ l< y 7J*-t>m^£tiz> 0 m.m<Dmz. ^^7 

9 
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AtJ?p t Ky h\ h V 7A#p t K !) K, # y £ A/tf n t K y K&^T^* 

y&js^pt Ky h\ ^v^^nt Ky h\ 7^v/^A^Dt Ky Kftir 
(orfr-Z) y ±^&jr#i3 t Ky k\ gn&#pt Ky K^^ft^&jgtf'p t Ky 

K N !)f!?A^7y t Ky h\ b V <7A v"T / # p t K y Kfc i*(O^T / 
t^PtKli K^!*£*k &$. L< fiT/u^ y&JR#* t Ky h\ £<9£?£L< 
fli-hy «7A#nt Ky VtfmtfbtiZ. #JP,4?Pt Ky K©^fflifi, itxjis 

&JR#pfc Ky Kw#STfcfrt>n5H ^/i/7^ Ki^D^yft^y 7)\sir 
vT/u3r/ut<D&m& s tr if y ^7ASi|^±#$t5r U\, 
fc'fy v^-M&^igfri LTtt.J.Org.Chem., 1990,55,4127 ^{cf^tt^ttTV^ 
Slf^ittl (electron-transfer catalyst) tLtja bflt^ 5 fc©^ W b 
tl> $f£L<fcfcl, 1' 4' -lflfy^^A^PjJ K M 

fyHfjn-'fy) ftifWl, 1' 4' - If fc° y v 5 - «7 

1, 1* 1^-2, 2' -tffc°y ^y ^i?7o ^ Kfcif©l, 1' 

-v f r/^^-2, 2' -if try v>y «>Ajft««;^©tr try 
Wbtu <t 1 9$f^L<fii l i* -i?^f;u4, 4' -trtry i?=«7AJfilg-e 

tlS, t'f'j^!)AlM«ilt ^/U7^ Klc^UT, fflflTo. 0 

1 Km ^/u%j^±-cfc "9 , 9 9 ^%£*T> $F * L < 

fi2 o^%WTT*fc5„ if try 5?=i>Ait»i*ft:r±K*S:»Ti*kitt*^i*Lfc 

^Ji/JfPt Ky K©#£TKtTfc>*L5. i>7^7^ Yh^nffv\^\)7 )Vir 
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7,jvy -i Ki^&t ^igfdW*U<. «fc ( 9$f*L<f±l 0^A^S&±, 10 
h7-t^iifc5. ft7-b7=i-y|i*#t5^f/nrtn-!ry^ii^ 

7U\ N-^f;b-2-k 5 n!) Ky, DMI (1, 3-^f/U-2-l'$^ 
/yvVi/K HMPA (^f^fM7/WUl DMSO (v^5vl^ 

ttDMF, i?/^/isT± IT ^ h\ y Kv4^7 5 Kg 

±. #£L<f*2{SEiLh. MiKli5^±ffcO, mm 0 0 0^&T, 

^MCT^£i:$rttiiA/fcR^«^ N 1) »JETfc*iV*T^ p V 
7/u*P7/i^u£&#£*3#i£ x 2) n^^iAtfTjfe. 3) h^b— 

11 
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*ftm-£tc&&$f^ mmte¥^£<o^ *.$Lm*^m-rz>-h\ *m<t>«&i:& 

tt\ -USS: (5), (6) * k'7 /-/^^?r#5 i t ^t-# 5, 



R\ R\ R\ X, ntt-IB&l (2) £[S]iS 0 R 5 fi-^ (4) jCfcttSR 2 

(5) LTfi, ftfleWfctt:, 1- (2, 

D-4 - h!) 7 ff-]V7 )V) -4 - h ]) yjU^ru^ =f-)V7.)V7 au^iV 

-5- {M'y 2-^;MW5; 7) t*7 V s — fr — Z—jJ )Vi$=^ h y /V s 

1- (2, 6-^^Dn-4-M7;^n^f;l'7i^l') - 4 - v^/loJ-P 
/f^7/k7i-;l/- 5 - (t°y v 5 ^- 2 -4 A/tf-iVT' 5 y ) f7/'- 
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CI 



NC SR 5 
CF, 



xteH&iS (2) tmm a r 5 h-« (4) i:joit5R n tmm 0 

(6) X*$ttStlZ4k&Wt LT*±, gcftmz^ 1- (2, 
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-Jftit (7) IZ&^T S R\ R\ R\ X, nfi-jK (2) t mm. R 5 iZ 
-f$& (4) iz&rtZR 21 tmm a pttl*fcii2^U £f t. t < & 1 £?iH- 0 
-$5£ (7) T*St£;h,5<t£-« LTte, IWttt, 1- (2, 
-4 - K V -? ivirn / =f-jvy - 4 - h D y/u^-u / =f-/uy,/i^y^ 

5- (t°yi?y- 2 — T Astf-AsT 5 /) yu- 3 -#/M?:=. h JJ /Uj&sap 

— jR* (8) I'&^T, Xfi— (2) irMo R 5 «— ^ (4) jcfctt 
5R 21 ^1„ pfctl £fcf42£^U #*L<fil&7jH\ -)K (8) T*^ 
SttSfc-g^i: 1- (2, 6-^np-4 - MJ7/^ 

utf-jvy =c=.>\s) -4 - hi) y/VJru J. f/i/^/U7^ ~>v- 5 -T 5 / f^y 
— /V- 3 -;fc/Wf?n h y 

ft-J&5£ (6) CD<b-a-^^^bTii^O. 2^/WSfi£l.h % &*L<»10. 25 
^Si^iT'fc^ i§7sT5. O^^igT^ 03:L<»±2. O^/HSft&T 

i^±T*fcD, ji^l5 0°C^T, »*L<f4l 2 OTOTOffl^-C, iiST 1 

tlOli%«±, t< f±3 0Sft%^±T'fe«9, il^7 0Sfi%J^Ts # 
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% 0 7°d h^MtLxi-if&m. mm. mm, ii^oiiti, mm. 
(b^»£L<nfizmxhz> 0 ^.m^m^m^a^ it6o~9on%ig 

r^/si^^-m, ■&m^fotxmk%mjzmm : &mnLxt>&<, mm 
t< ^r-^A^k-^fe, ^^^^xWb^s ^v^-Mb-a-^ ^y^v 

/ur - -7 t LX li^mt^T - £ a % mt^T =-*7&t£¥%; Mtf X # <5 „ 

^IKlio. l D , mn 1 0 0 *su°MT, L < fi 2 0 ^ 

M£{£/B-r3i§£<D£JS&. i§#- 3 o°CJ£A_h. L< f±- 1 oTO±-e 

h*), ii^i2o°cj^T, L<fi^s (2 5°o ut<du£x\ mftimm 
sx±xhK>, it 4 8b$fikt, fti£\^<\$6mmuT<Dmmxftfrtiz> 0 

^vvl^/l^;/-^ PhCH 2 SH (it^., Phli7x-/H^if) om^. 

Zlk-kVoxh&o ^i/Vjv*;\sjj-7Vv<D&b\^x\t, -OvVl^ 

iff l<ii ^y-^M/^^y©7;^ y^m^ffiv>e>ti5 0 
7ktT^^-/u(DU£mmmn^zii-z'5£m (%) xmLt^m^. m% 

5 %SX±s »tL<[j:10 %£X±Xh V , M9 0 %^T\ & * L < fi 5 0 
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15 2 (DISK K/BV^ttS^ o o^7^ta y * CHF 2 C 1 tfMSaiSrWf- 

^M7k^». 7yt-7, mmr ^^Mtet'fcmifbti, $j£L<fi. 7/i/# 

iiST, 74/a-/l/ : 7k= 1 : 1 0 0«±, JftL<tt5 0 : 5 0&L±.Xh*). 
i§&l 0 0 : l^T, ^L<tt95 : 5 £tT©«5BB"Cfc 5 C T^—^h IT 
^ y^p/NV— yu^rffiv^^fi, y?u*j —jv : 7k= 6 0 : 4 0-9 0 : 

m^tl^)^<yi>/U {i/7;Uyfru 7/1/7^ K (CHF 2 SCH 2 Ph (5£iK 

P h l±7 
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1 2 OTOT, ^L<tt5«TO5 0 

^2<D|§BJtCct f9t#bttfc^<>'v ; /^ (v^/M-p^/i") ^.yi^y>f K£C 1 2 , 
SO z C 1 2 ft^<P*ppfc#l£Rf&£-g:3::i:K:J:»K v^/M-d / f)V7.)vy 



R\ R 2 s R\ X, nfi-l^ (2) t l^iS, 

^7/i'tD^f;^;i'7x^P!) Kfc— JR5£ (10) £ ft Z> k 
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R\ R\ R\ X, n«-^ (2) £|5j« 0 -jK^ (9) £*L3fb3^ 

-5- (t°<J 2 -^/M^vl'T' 5 /) "/—iv- 3 -;&yM?~ hy/M5 

i?7;i/t^^7^7x-^p!) Ki— JKS: (10) t?*£;ft,5ft£-*i: 
oKl&fris^x. *?-7As%-u**j-iv*fl,y3L~jvt u ]} Ktt, (10) t? 

&fi, ®3?0 o C£*±T*&t>, mftl 5 OTOT, ^L<ttl 0 OVWTXhZ* 

Ki&mmn, 1 mmu±xh t> , ss2 4B3mtoi*u »*L<»4i^iB£trt 

i/7/^D^f/^;U7x-;i/^ n D K£— $3; (10) t?^ £ tiZik&Va t 
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<mmm> 

[#%0iJl] 

5-TS.S-l - (2, 6 - ^^ u a - 4 - FD 7 ^ f ^7 t° 

7 y'—;V— 3 —jj/UT$=^ h U /H 1 0 g (0. 3 4 3M), 2 -jfort'S /H^7 v> ^ 
3 8. 5g (0. 3 5 6M) £ h /Ua: y 4 4 0 m L Ofl-gi^C, p-h/Urc^^. 

L/c„ £i&fc#*P&, £Dfc*NI£iS8lLfc 0 fe B ^Iia^xy8 0mLt'i5fc 
?£U ^)8%0 hA-^VSr^irfflft 1- (2, 6-^np-4-fi)7/^n 

^^/i/7;c-/u) -5 - (k°7-7>-2--{/Mf !if>^^y) t°7y'-^- 

3- *;^'-h!)^ 1 5 0. 3 4 g &#/c: 0 

x^/^U5 3 0mLi:tM)!>A#PtF!IF8. 8g (0. 2 2 1 M) & 
^DX., ±|Bl?#7cl- (2, 6-^^P-4-h!)7/^P^f^7x=^) 

-5 - (t"7^y- 2--OM^y fw 5 /) t°y ^/-/v- 3 mj 

/K£|| H 1,£7~1 5°C^T#>ir^nx.fc 0 MlCT2H#fN3*|#^ 0. 6N« 
1 0 0 OmL^tCfllf L&^£>, 1 0-2 0°CK:T»*£»L7c o 1 B#IOT 

Ltc 0 nbtifz%kM s %^*-y-> i o omL«i, i- (2, 6-v^pp- 

4- H)7/^P^f;l/7x-;U) -5- ( \fy v 5 ^- 2 -<< /M ^ 7 ) 
t°7 y'-A— 3 /l^'n 116. 2g(0. 2 8 0M) 8 1. 6 % 
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SH#IWF, l-(2, 6-^nn-4-M7/^D^f/W7i-yl/) 
-5 - (t°7^>-2-^/^ \?7V*— /U- 3-#/M?= h 1)^5. 

0 0g(l 2.1mM)^tfl*^Do^y»8 0mL£2°C^£PU ^ 
wlC0.48mL (0.8 1 7 g, 6 . 0 5mM) <7>— M'Mii&'a frv 5 ^ a p t $ ^ 

^2 0mL^jj§Ttfc o mrmTmm^KML. m.w\^tifth®®.* mmi& 

fitfc ««^^fPl^^7k*^ h U ->AtK^6 0mL^-C7k2 0 m L T?jfc 

Ttil^fi U lijlfel: Hex-EtOAc ©^^^^T^^-f5 i £ J; *) , 
3.8 8g©^ (X- (2, 6-v } ^DP-4-MJ7^tn^f/l/7x^) 

-3-#^/f?- b y/u-5- (t'7^y-2-'f;Mfyi'75y) 

4-y(;U) -y7/!,7^ K^lt («72%) 0 

##^Jl-eM^^nfct'^ (1- (2, 6-^^PD-4-h!)7^tn^f 
^7x-;u) - 3 -tiJ^=- b y A*- 5 - (t°7i^y-2 — f;u^f^7-;y) 
t'7/~ yu- 4--T;w) -v^/U^ 4 K3.0 0 g (3.3 8mM K IrDMF (6 
OmL) fcigflfU iliiLfcl 5 0mL« SUS 1^ l/-7'C{t^ 
7C* 0 ftttU^b, K»*y!>A (l.4 0g, lO.lmM) tkK7^-* 
ftfe(0.6 8 4 g, 13.5 mM) £-^tf7k^$t (7. OmL) &Anx.7c 0 h 
^ W-7*&- 8 0 o C^-e^iPL, fcmmWi^^mMtfy^frb 2.0mL©3 r^fc 
MJ7;^n^f^ (4.0 0g, 2 0.4mM) £WALfc 0 »L-ft#b&JS 

15 0mL«i:ai »xf;l/ (2 0 0mLX3lal) L-fc 
^/ummyoZ'&frltXMgfr (120mL) Ti5fci£U &S7MiftII^*^#A-C 

*u ^b^iiiK^^v^^fflv^i 0 ovom^-mm^MR^m^Lx. dmf 

* <9 ^^^Tcft^^ ( 3 . 5 7 g) £ Hex/EtOAc 

-effifrtfc @#J#)l-(2, 6-^^PP-4-F!)7;VtB^f;V7iX/U) 
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J ) \fy 3 h y 9 8 %T'#fc 0 

[H»J2] 

###]l-egJji£ftfct** (1- (2, 6-^na-4-H7;^n^f 

t*7^—/^-4--r/U) - j K0.200g(0.22 4 mMh DMF (4. 

OmL) ^H»g^Lfc3 OmL<7) SUS h * l^-:/Ktt&^c 0 L 

!)^(0.0 9 3 g, 0.6 7 3 mM) £ t K7 5?y-*fll* (0. 
0 2 3 g, 0.4 4 7mM) «: (0.5mL) £aflx./c 0 

^^-8 Ot^T^aU £J&tg$4^ffiffi#:'^rt»e>0.5mL©3 £ffc h U 7 
jviru *=f-/\, (l.oog, 5.1 OmM) SrlALfc. ffittL-fctf* &KfSigi0c© 
flSSIfiJfIL, £f>K:-B®#Lfco ^©m, *^LJ&*se,«e7k2 0 m 
Lf^$t£fef\ SS^f;!' (3 0mLX3(eI) T'tttBLfc 0 BR^^vi'ttffl 
tJSr-^bitT^gTK (lOmL) T'ifcfrU &7k^&^* V£i^$£j&L.fco 

i^I$*°y/^fflv^i 0 o°cco^a-e«ttfeK^^i;-tT. dmf ft^jBj 

»jfc»JIE«:£{»ISfe* Lfc. #feftfcfc£j*& (0.2 8 g) £ MeOH-H 2 0 
Lfc iWftl- (2, 6-^pn-4-MJ7/i'tD^fyi/7x-;i/) -4 
y/i'^-D * f/M;i/7x = ;i'- 5 - (t'7 v^V- 2 ->f A-;* f AT 5 / ) 

3 ] 

i?7*~/l'i?XA'-7 4 KO.lOOg (0.916 mM), DMF (4. OmL) £ 
gS§g&£*lfc30mL<Z>SUSi!M-~ »#Lfc#fe, 
* y (0.2 5 3 g, 1.8 3mM) £ t K7'^— TKfOfe (0.1 8 5 g, 3. 

6 6mM) Sr^tPTk^ (0.6mL) £Jnx.fc 0 1-7^-8 Ottt 

S^^^^JE^i^V^^b 0.5mL<7)3 h U (l. 
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00g.5.10mmol) £#AL7c 0 «ff L43i«feRJ6:»tt«)aflf*M*T? 
MU $e>fc-BIBHfc#Lfc„ Jf#LftriS£>i?;@7k2 OmLtMS: 

£t\ gfcg^^vu (30mLX3lal) T*ttttiLfc 0 «^^/UttliSt)^^t>itT 
MtR (lOmL) TlfcfrU ^TkM^^^v-^i^T^^Ufc,, «^^v- 

fcf^ (1- (2, 6-v i ^Dn-4-MJ7^tP^f;U7x^) - 3 

-v^/U^ K0.2 0 0 g (0.224 mMh DMF (2 OmLh h 3J ^ )V 
7 5 y2.0mL (14. 3mM N WMi?*^7-( K^#LT6 4 e qh ^^JV 
t^P — ^>5. 7mg (0. 0 2 2mM, 0. leqh tMJ^A/jfnt KD 
K2 2. 5mg (0. 5 9mM v 2. 7eq) £g|ftffim£ tltc 5 0 m L (Dir~ 

"7 -ft h V y )Vifu } =f~)VQ . I8g (0. 9 2mM N 4. leq) £^ALfcf£ 

hK2 4P#P H m#brc 0 U-^fcMi&U 7K2 OmLtfUSMftf, 

v^^vi^x-zU (2 0mLX3) -CttfcfcS Lfc„ ^-X^tttfj^^-tirTlj© 

(0.3 7 5g) ^^y*W7A^n-7h^77>f-tTllIl, 
1- (2, 6-i/^nD-4-MJ7/'/tn^f;l/7x^) -4~M)7^t 
D^fy^7xn/u-5- (t , 7^y-2-^;Mf;i'7U) t'7/-^- 
3-#/U4^ h !J /KD$3tfe,&- B B B (0.1 6 6 g, 0.3 2 3mmol) 7 

mmm 5 ] 

tf* (1- (2, 6-v ? ^DP-4-H)7;^P^f/l'7 I =;U) -3~# 
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/wtf - h 5- W- 2 - ^f/Mf/i'T $ /) ^7^-4->f/l') 

—if^juy -i KO.l 0 0 g (0.112mMh DM F (lOmLh MJ^f^ 
T^V (l.OmL), th!i!)A#PkK!) K (9. 4mg,2.2eq) 

m^fO^m^n^ Ittftl- (2, 6-^DD-4-M7^n^f 
;i^7x^/i/) -4- h U 7^n^f;V7/l'7x=yi/- 5- (fc?7 v^- 2 ->f 
/M ^7 5 / ) H'yy—J^- 3 -77^^'- h y yuflSM 3 3 %7:1#£>ftfc 0 

[H«J 6 ] 

bT* (1- (2, 6-^PB-4-F!)7;i'tn^f;i/7x-;v) -3-7J 
h y/u- 5- (tT7^V-2 — T^^^T^y) t'7/^-4 — f/u) 
-^/l/7^K0.2 00 g (0.2 2 4mMh DMF (lO.OmLk b V 
;l/7? ^ (0.2 5 m L). ^f-f^^U — ffy (5. 7mg), f^Ht'Dt 
K!) K (16. 9mg,2.0 e q) £«0ij2 t |5]$I^RJS £ 1~(2, 6 
d p - 4 - h y :7/M-n /. fvi^ 3i = ju) - 4 - h y 7/i/tn^fyi/7/i' 
7i=^-5- (k'fi/y- 2 — )V}=f-jVT % J ) t , 7/^-3-*yi'*^ 
H^Ul-$6 i%-e#7c 0 

[3ttfi«7] 

fcf;* (1- (2, 6-7'^on-4-h!)7/^n^f/i'7x-;i') -3-77 
= (b°7v ? ^-2 — f^^W5 7) f7^-4-^;u) 

K0.2 0 0 g (0.22 4mmo 1 h DMF (4.0mLh h V ^ 
f^7^y (0.4m Lh 7 ^tf^u-^ (5. 7 m g ,/l Wc ^ K 

tf)i:<Z> lOmo 1%), tM)!)A#otK!) K (21mg,2.5mo 1 e q ) 
£ s E*&{C4 8n#m^^Lfc{dl{4»^j2 1- (2, 6 -V s 

^pp-4-hU 7/i/tn^ f;i/7x-;i/) — 4 — h y y ^frz.jvy =t 
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^£M4 l%T*#fc„ 

t'^ (1- (2, 6 - v 5 ^ p p - 4 - MJ 7^tn ^ f ^7xx/i/) -3-# 
yUjJ?= h U/W- 5-7"^y k°7y*~ vU-4 ->f /V) -^^7^ RO.l 0 0 g 

(0.14 2mM), DMF (lO.Om'D, h 3^^T^V (l.OmL), * 
^f'to-'fV (2. 8mg JV^c^^7-{ F©1©7. 7%), tFiJ7^ 
#okK!IK(10. 7mg ,2.0m o 1 e q) ^l*ti^Lfc5 OmL©t 

l\ BW4*1- (2, 6-i/^QD-4 - h i» 7^tD^f/l'7x^ /I/) -4- 

h y -yjvj-u tf-jv^Asy 5-7 ^ y t'^y—ju- 3 —%;U7$=. h y )V 

SriRafs 2 1 

CUM 9] 

HJS0!l8t?#6.ttfc5-T^7- 1- (2, 6-^pn-4-h!)7;i'tD 
> f^7x^/i/) - 4 - h JJ ^ f;^/i/7^f = ^t°7 y'— 3 - 

/^MJ/l/2 0 0 g, ^^^^7^7^5 6. 2gih>ny8 0 0ml©8^ 
®fc^y ^~*^p- r^aL^*/^*.*- r 6. 0g&7Jn;LT, £-f57k=S:l& 

h6. 0 g^Anx.T$ e> 1 onrMiit, tk#u ±cfzffi£kzmm^tz 0 

r©^|^F/^y5 0 0mlTm SSJfcU 1- (2, 6-^pd-4- 
h JJ 7yw^-np< ^yi/^^-yu)-4 - h y 7^tn^f;M/i/7^-;v- 5 -(t? 
7^7-2-^/^7^ J)77^ 1^7/-^- 3 -TJ/M?- M>^2 2 8 g 

h U ^8. 6 5 g©^^7— 0 0ml SjBSKt*ftT, 
1- (2, 6-7^nD-4-HJ7/^o^f;i'7x-;| / ) -4 - MJ7;i/t 
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;U- 3 -jJfrtf- MJ/l/2 2 7g^l 5°C&TKX%* KM?ttz 0 Mm^X 1 B# 
mmWfe. 1 Nti 1 6 0 0ml Ltttf K'ffiT Lfc £ Dfc&- B a B 

&$li&U i^Z-MOOml/^lOOml, ftK'x^/-;H0 0ml 
/TklOOml ©«£-«T?iJfcflK ftjftU 1 8 3 g Sr^fco ^-fr^/Mb^ 
/Ml/D ^?)SISh b bU I37g«l- (2, 6-i^^PP-4-H7/U 
^-a^^^7^=^) - 4 - h 5 7/l/tP > f 5 - (f^v^ 

-2-^f/MW^;) yu-3-*/U#= MJA' (St£l6 9°C) &r 

tMMMi o] 

2 0 0ml ©HoP77^3}: % tK 2 5 m K y7"u/</-^ (f&3te*fiISIfifc 

30g (0. 242mol) %MZ-tc a S bf£*Bfeffc-*- r- U !7 A (ft£f&!g#;3; 
#|±M) 14. 4g (0. 362mol) SrJPXL^?$*fc„ $«tf>ifi&£5 5°C 
SH$Lfc#£K ^ P pi?7/^n^y (^*^5££*±gD 10 L 
(0. 4 5 mo 1) Z2mmxmAL, £j££fTofc„ frfo&U 7><? u-?r h 7 7 

^»Tm, 7K2 0 0mlio < t«xf^2 0 0ml^jDi, »Jf£tttf3 
L/c 0 $e>t*®%*l 0 0ml "Cft^U ^«Jg£&**filfe-^*^!7 A 1 0 

8%W<>'^1' on v*:7/M-n >5vl0 ^^7^ K3 6. 5g (4X33 8 7%) 
[JfcWJ 1 ] 

2 00mKDEoP77^3}^ *1 2. 0 g „ TK^fb^ h D "7 -k 1 2 . Og 
^64550 t h!J i> 2 4 . 0 g ^ DM F (IdftttlSaeSt^tfc 

K) 6 0miS:M, ^H'O^/M^/^ (^«tfc5££t±£i) 24. 

2g (0. 2 Omo 1 ) m-feWLt Lfc. ^©k^Sr 5 0-6 5tJK 
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£j»7l£, 7K2 0 Om 1 0 0ml £ADx., WM^tttB 

ni?7^n^f^) K2 7. Og (M7 8%) 

[Hjft^il l i ] 

(1) l-(2, 6-^^nn-4 - h y 7/U5}-n * ^vu:7;c=/u) -5- (k° 

y 2 /u* "J-jvt % / ) t°7 y—fr- 3 -#/m?= h y ^©s^g 

(1-1) 3oq77^^i:, li*h/H^4 0mK 1- (2, 6 -v^ p 
n - 4 - h y 7/l/ta^ -5-7^7 t° 7 /W- 3 -*yU/J? = 

F!)/H0g (31. lmmo 1), 2 - k° y WXAstf^-ZsT k K 4 . 5 5 

^^•7A£r6ig^J:<mt, ^il: «t 5 1- (2, 6-v 5 

^pn-4-MJ7;!/tn^f/U7 -5- (k° V *Jls— 2 -<i)V} =? ]) 

7W^)^7/-^-3-^*'=H/l' 12. 6 3g©l* (M9 8. 
6 L C %, 30. 3mmol, ft$£ 9 7. 3 %) Sr&fc„ 

(1-2) 3B7773|^ J^Tk ^ ^ J —Si/ 2 0 0 0 m 1 % 1- (2, 6 - v 5 
^nn-4-M)7;vto^>7i^) - 5- (k°y v^V- 2 --f/M f" y 

x'w 5: y ) ^7/-^- 3 h y^4 7. 7 g (ii9 6l 109. 

9mmo 1) tsk&T t^7t Kp#*R-*-MJ -7 A 2. 0 g fcttii^MTT? 2 

afe^LfcfttJC^T?ft*L, 1- (2, 6-^P0-4-H7^tn^f;V 
7i^) -5 - (t°y v?y-2-y^^f/U7$7) t'7/-^-3-*^ 
h y ^4 2. 8 4 gOlfl: (Mig 9 7. 5%, 10 1. 3 mm o 1 , «8 4. 

28 



WO 02/066423 PCT/JP02/01558 



1%) £#fc„ 

(2) v/7;^d ;U^;l'7x = ;V^ n y FCD®1^ 

1 0 X^b^tz^-ly^J^ (p X2n-J7j\sjru j K8. 2 

5 gfcO'CfcJfrfcPU £#Lft#e>, jfeH^f^4. 2 g£3 O^WT^iAA, 
/Co l^ia-eiB#F H m#m, Mi£g£l£gU «6 5°C^|]j?ftU i?-7J\s*u 

(3) 1- (2, 6-i/^nn-4-h!)7^tn^f;U7x=/U) -4-v> 
7/k^-n^^/^^--5- (t°y v , y-2-'f;^f/l'75y) ^7/- 

«#Bt(.TT% l-(2 ( 6--^^DP-4-MJ7;^D^f^7x-;u) 

- 5 -(try 2 — f =f-)vr ?y)t'7 ^/—>v- 3 h y ^ 5 

0 Omg (1. 2 lmmo 1) fc&STkv^ P D^^y5. OmLCIi^t, jf 
ftt&^ib. v t 7ot;Mf^;l'7x=;^ P y Kl 8 Omg (1. 5 2mm 
o K 1 • 2 5 e q . ) £-£frfek oa^y2. OmL £^j&T*7&T U 2 

ws^$*fc 0 ftn^^vn 0 omL^Apx., ^mmzmnvimTkmi- v y -7 

AtKM 20mLg^T7k20mL L . ^tKSEK^ V 17 A L fc„ 

M^**^A£MLfcfJL «JETT?*«iE«rS*U a&ricW&^tr:*'/ 

siif/i' ( 3 / 1 ) (om^mrnxm^-t^ r. t . 5 3 5 mg ©i-(2, 

6 -v 5 ^ p a - 4 - h y 7^^-p ^ ^vu^^n yi-) - 4 - ^7/u^-p p< f-j^jr 
-5- (t°y v>;/- 2-^;M?vk7 5 /) tT7^— ^- 3-*^= h y 
We 0« 9 0%. M^9 6 %)„ 

bfrXh% a 

^tiil^tt, 2001 ¥ 02 J! 22 B fflS© B ##SfrliJ0 (#0 2001-046036) . 2001 
^02£ 22 8l#m<DB*¥fftmm (#11 2001-046037). 2001 ^ 10 £ 16 B tB 
m<D B *#SF tfi® (#£ 2001-318198). HSo'< fc©T'$)^ -e^rt^Jirr 
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TI-AP^yft/K!) 7 jvirur )\s*Mz. yjviru 7/u3vWL£f££ff v\ 
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SI * o <fi B 

2. K#HS!5t (1) 

R u -S-S-R 12 (1) 

5. v^/U^ K^Tta-^ (2) -e^£ti5 1- (-vxp) 7?^ 

- 3 -*/ts - 5 -iir/^/i'T ^ j t o 7y f -/^^-e^5it*<7)|5ia^ 1 




(2) 
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R l ti&&m^ Cl~C4(D7/WStfcH:C2~C5©7^M 
HC^K TK^S, C1~C407;^I> C1~C4©ap7;1'^I, Cl~ 
)\,zi*:y^ Cl~C4 07/l'^^i;/l'|, Cl~C4(07;l'^7;l' 



6. (2) fc*5V*-C, R 3 ^ 




R 4 {±, C1~C4©7/^I > C1~C4(Dad7/1'^1'I, Cl~ 
C4©7;^^-/I, S^$tb-CV^Tt=tV^^/^ri/£, C1~C4©ad7 
/U^^f-v/S, C l~C4©7^^/W^/V7x-^l, C1~C4©7/H^^ 

7. ^/V7n^^ (1- (2, 6--^DP-4-MJ7^n^ 
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it *oi5s^ 8 mm<Dmm£ 0 

11. tl#nt K!) M\ !Jf!>A**ntKy K th!)^A*ot K 

y K N t Ky KSfcf^y ^^Ai/ry tj?d t Ky b*&tzi$-t b y 

1 2. if t°y v J ='7A^#fr©##T^SJi&^fi : 9r.«t^#mi:-r5W 

*c^taii^ 1 0 mm&vmw&o 

1 3. ^ f y ^^^Amfi^^^^iij^-c^sisjRofEiami 2Jg 

1 4. iff y ^^^A^^^t^P-yvfe^-efo^ts^cD^ii^ 1 

16. -j&5£ (2) T'*£tl3l- (^xn) ry-/l— 3-^7-7-5 - 
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(2) 



^i-„ R z l$7kmffiT, 7fc^S*fc{ic l ~C4<07/K/i'S^*t o R 3 fi7k^f 

JlW^ 7kHS> Cl~C4©7/^/l/I, C1~C4©^d7;^/1'| > Cl~ 
0 4 07^3*^ fiift$ttTV»Tt> ctV^^y C1~C4©ad7 
/Uzi^y^ Cl~C4©7^^/W;l'7x=/l/| > Cl~C4(07/^/^/l' 

1 7. -$5t (2) fcl*5V*T\ R 3 ^ 

-^X^ m -Jff^ R « _1! N X r4 R 4 _£ N ^l r , 

-#>« 4 * -0- 4 » y* -P r «\ 

C& e& xx> 

(it*, R 4 tt> C 1 ~C 4 CDT/l^Ug, C 1 ~C 4<Dad7/1/^1, Cl~ 
0 4 07/^^^ g^$ttTV>T'b iV^^y ^rv-S, C1-C4^p7 
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/Vn^r-yl, Cl~C4(D7/l'^M;l'7i-/l'lv C 1 ~C 4 <DT )V7. )\s 
18. fc**(l-(2, 6 - i?^ O O - 4 - MJ 7/1/t B ^ f ^7 



(5£<K RMiTkStJf^ C 1 ~C4©7^^ItfcliC 2~C5©7^S^ 
^-fo R 2 f±7K*^, 7K^S*fc(*C l~C4©7/^/l'i^t„ R 3 (;i7kSt 
W.*, C1~C4©7/^S, Cl~C4©An7;^I, Cl~ 

C4 07/Ua^Vl, g^^nTV^X^ J;V^^y ^ri^Sx C1~C4©ap7 
/U-n^i/JE, C l~C4©7/K;^/l/7i-/l'ls C1~C4©7/1'^^ 
7>f=./i/l, Cl~C4C7/W/^/l'|, gi&^tlT^Tti £^7" >J — 




(5) 



CF 3 
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2 



(5£<K R'fiTK*^^ C 1 ~C 4 0T/l/dr^£^fcJiC 2~C 5©7v'/l'S^ 
^-f D R 2 fi7l^^-P, Tk^S^TcfiC 1 ~C 4©7/^/Vl^^f 0 R 3 f±7X* 
l^i^ tK^S> C 1 ~C 4 0)TJ\s*rJV^, C1~C4©/np7^^-;L'I, Cl~ 

c 4<DT/^=i*i/m. m&Zfax^xh^y ci~c4©ap7 

/Urn ^v/S, C 1 ~ C 4 ©7/l'^r/l'7;l'7 i -/I'S, C 1 ~C 4 ©7 )V^)V7s)V 
/^S^fctt^xnr ])-/ism*7Fi- a R 5 fi^°y 7;^n7;i/^/i-I-^ / TL, X 
2£^U pi±l *fc(±2^^i-J 

2 2. 7;^^gg|; i ~ 3 (7)7/^-;K'fc5 : i £®WLk-fZ>m 




(7) 
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7 y*—yWb£*b„ 



W^, Tk^E, Cl~C4©7/l'^yl'l, C1~C4©^d7M/H v Cl~ 
C4»7^nJfVl, fi&^tbWCfcJ:^?:*/ C1~C4W^P7 
/l/3drv-g N C l~C4(D7;^;i/7/U7x=/uS, Cl~C4©7/^;i'X;i/ 

2^^-To) 




(9) 
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